Synergistic down-regulation of urokinase plasminogen activator receptor and matrix metalloproteinase-9 in SNB19 glioblastoma cells efficiently inhibits glioma cell invasion, angiogenesis, and tumor growth.
The binding of urokinase plasminogen activator (uPA) to its receptor (uPAR) initiates a proteolytic cascade facilitating the activation of matrix metalloproteinase-9 (MMP-9), which in turn degrades the extracellular matrix. These processes have an established role in tumor invasion and metastasis. Our previous work revealed an inverse association between glioma invasion and the expression of uPAR and MMP-9. In the present study, we used the adenovirus serotype 5 vector system to generate a replication-deficient recombinant adenovirus capable of simultaneously expressing antisense uPAR and antisense MMP-9 (Ad-uPAR-MMP-9). This adenoviral construct is driven by the independent promoter elements cytomegalovirus and bovine growth hormone and SV40 polyadenylation signals to down-regulate key steps in the proteolytic cascade. Ad-uPAR-MMP-9 infection of SNB19 cells significantly decreased uPAR and MMP-9 expression as determined by immunohistochemical and Western blotting analyses. A Matrigel invasion assay revealed marked reduction in the invasiveness of the Ad-uPAR-MMP-9-infected cells compared with parental and vector controls. Tumor spheroids infected with Ad-uPAR-MMP-9 and cocultured with fetal rat brain aggregates did not invade rat brain aggregates, whereas 90-95% of the mock and empty vector-infected cells invaded the rat brain aggregates. Intracranial injection of SNB19 cells infected ex vivo with the Ad-uPAR-MMP-9 antisense bicistronic construct showed decreased invasiveness and tumorigenicity. s.c. injections of the bicistronic antisense construct into established tumors (U87 MG) caused tumor regression. These results support the therapeutic potential of targeting the individual components of the uPAR-MMP-9 by using a single adenovirus construct for the treatment of gliomas and other cancers.